Anticonvulsant and behavioral effects of two novel competitive N-methyl-D-aspartic acid receptor antagonists, CGP 37849 and CGP 39551, in the kindling model of epilepsy. Comparison with MK-801 and carbamazepine.
The orally active competitive N-methyl-D-aspartate (NMDA) receptor antagonists CGP 37849 (DL-[E]-2-amino-4-methyl-5-phosphono-3-pentenoic acid) and its ethyl ester CGP 39551 were evaluated in amygdala-kindled rats, a model for complex partial and secondarily generalized seizures. Anticonvulsant and behavioral effects of these novel compounds were compared with those of the noncompetitive NMDA receptor antagonist MK-801 [(+)-5-methyl-10,11-dihydroxy-5H-dibenzo(a,d)cyclohepten-5,10-imin e] and the antiepileptic drug carbamazepine, one of the major drugs for treatment of partial and generalized seizures in humans. For comparative evaluation, the compounds were injected i.p. at the following doses: 1 to 10 mg/kg (CGP 37849 or CGP 39551), 0.05 to 0.3 mg/kg (MK-801) and 20 to 40 mg/kg (carbamazepine), respectively. In contrast to carbamazepine, CGP 37849, CGP 39551 and MK-801 exerted only weak anticonvulsant effects in fully kindled rats and did not increase the focal seizure threshold. The weak anticonvulsant effects of the NMDA receptor antagonists in kindled rats were associated with profound untoward behavioral effects. The behavioral syndrome induced by the NMDA receptor antagonists in kindled rats was characterized by marked ataxia, hyperactivity and, in case of CGP 37849 and MK-801, stereotypies, such as head weaving. The low or absent effectiveness of the novel NMDA receptor antagonists against kindled seizures suggests that these compounds will not be clinically useful antiepileptics against partial and secondarily generalized seizures. Furthermore, in view of the recent clinical findings on psychotomimetic effects of MK-801 in epileptic patients, the similarities in the excitatory effects produced by CGP 39551, CGP 37849 and MK-801 in kindled rats may indicate that competitive NMDA receptor antagonists may also produce psychotomimetic effects in humans.